We present a new VR installation at the University of Siegen, Germany. It consists of a 180°cylindrical rear-projection screen and a front-projection floor, allowing both immersive VR applications with user tracking and convincing presentations for a larger audience.
INTRODUCTION
Most existing VR installations focus either on immersive applications for a small user group including tracking and sophisticated user interaction, or on theater-like presentations for larger groups without tracking and without or with simplified user interaction.
The Computer Graphics Group at the University of Siegen recently installed a Virtual Reality laboratory for research and teaching purposes. This laboratory has unique properties most prominently a cylindrical rear-projection screen in combination with user tracking. This allows both immersive VR applications and convinc- Figure 1 : The VR laboratory at the University of Siegen.
ing presentations for a larger audience. In the following, we explain the design decisions that were made, identify the associated challenges, describe the implemented solutions, and discuss ideas for projectors. These video processors perform blending for the four future improvements.
overlap areas (see Fig. 2 ), masking for the non-rectangular floor, and static warping for the curved screen (see section 3 for details). 2 HARDWARE Additionally, they are used for color and brightness correction.
We use a cylindrical curved screen with four rear-projection stereo channels and a floor with two front-projection stereo channels. Each 3 TW0-PASS WARPING channel has a resolution of 1400x 1050 pixels. The radius of the A curved screen requires the computer-generated images to be screen is 2.5m and its height is 2.6m. The opening angle of the tion. This is good enough for presentations for larger groups of peoTracking is done with an infrared optical tracking system from ple, since here the viewers are relatively near the optimal viewer po-A.R.T. [1] with four cameras located at the top rim of the cylindrisition. A tracked user that moves inside the half cylinder, however, cal screen. The tracking system provides tracked glasses a flystick, will experience intolerable geometric distortions if the warping is body tracking targets, and support for custom tracking targets.
not adapted to his current position (see Fig. 3 ). The rendering hardware consists of a Linux-based PC cluster In contrast to [4], we do not perform the complete warping dywith six render nodes and one master node. Each render node is namically in the VR application. Instead, we split the warping into equipped with a dual core CPU and two commodity graphics cards a static and a dynamic pass. commonly used for high-end gaming systems. This allows to use
The static warping pass is performed by the CineIPM video proone CPU core and one graphics card for each of the left and right cessors for the fixed sweet spot (in our case the center of the syschannels in one stereo channel. The master node is used for syntem). This has two advantages. First, since the CineIPMs use stanchronization and management of the cluster. Additional nodes mandard free-form deformation instead of quadric transfers, this allows age the tracking system and sound. The cluster is connected using to correct setup-specific distortions such as geometric inaccuracies. gigabit Ethernet.
Second applications that target presentations for larger groups need The hase3d (HEIardware Accelerated Surface Evolution) project bunillumination techniques, such as ambient occlusion, to optimize the dles a set of techniques for the interactive evolution and visuperception of spatial relationships. alization of various flow primitives, i.e. particles, lines, and surfaces/volumes. The program has been extended to multi-node rendering using the Equalizer framework.
CT angiography data set rendered with ambient occlusion in realThe main application (see Fig. 4 of noise into the VR images, the henehits for perceptionl are conr5-.Rz-aaa GUBsdMneCro oueRyatn.I sierrarhie. Foar stochastic sampling techn1iquoes hxowever, it is imporrc acfcGahi_07 taurt to syncrmhronize7 the pseuolrr, randmrr numlher genemrationr amonglrr thle rendering clients to create consistent imnages for hUothl eyes and tiled rendering. Fig. 5 shows a non-polygonal iWsosurface from a
